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16 Claims. (CI. 164-15) 
This invention relates to apparatus for and 

process of operating upon sheet metal stock, and 
operates either on flat Stock Which is fed or 
stock which is fed and shaped into any form in 
cross section, the stock being then cut into 
Sections. 
One object of the invention is to provide an 

improved apparatus of this character wherein 
moving Stock is Operated upon by a tool arranged 
to be operated intermittently, whereby adjacent 
Sections of the stock between the portions, en 
gaged by the tool may be of equal or non-equal 
length. 
Another object of the invention is to construct 

an improved apparatus of this character where 
in moving stock is stuccessively cut on predeter 
mined relatively spaced lines, whereby adjacent 
portions or sections defined by the cuts may be 
of equal or non-equal length. 
Another object of the invention is to con 

struct an improved apparatus for severing flat 
stock, or stock shaped therein, into sections of 
uniforn. Or non-uniform length. 
Another object of the invention is to construct 

an improved apparatus of this type wherein pro 
vision is made to punch or stamp a portion of 
the stock at uniform or non-uniform spaced 
points, form it into predetermined cross sectional 
shape and Sever the stock into sections, or lengths 
in line with selected apertures or between any 
tWO Selected apertures. 
A further object of the invexation is to provide 

an improved process wherein sheet metal stock 
of indefinite length is punched or Stamped at 
uniforn) or non-lunifornn spaced points, and final 
ly severed into sections of luniform or non-uni 
form length. 
Another object of the invention is to construct 

an improved apparatus of this type wherein pro 
vision is made for readily changing the Spacing 
of the apertures and/or lengths of the severed 
Sections. 
Other objects of the invention Will be appairent 

to those skilled in the art to which my invention 
relates from the following description taken in 
connection. With the accompanying drawings. 
In the use of the Word punching Or Stamping 

or Words of like import herein I have in mind 
the step of slitting or up-setting the metal at 
and inwardly of either or both edges of the stock, 
or between its edges, or blanking or notching out 
portions of the stock at either or both its edges 
or between its edges; in this connection the telm 
“tool' is intended to comprehend a device capable 
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the mechanism for a slitting, up-setting, blank 
ing or notching the stock, is similar to that used 
for severing the stock into lengths, except for the 
shape of the tool and die, the term “cutting" 
and the like are to be interpreted in a broad 
sense, the descriptive of rather than limiting 
the invention. Furthermore, in the use herein 
of the term “hollow bodies' I have in mind tubes 
or pipes wherein the side edges of the stock are 
related, to permit the welding thereof, and other 
cross sectional shapes, such as supporting col 
umns for buildings, sash and door frames and 
the like, wherein the side edges of the stock are 
spaced from each other, one example of both 
forms thereof being shown in my co-pending 
application filed July 25, 1938, Serial No. 221,126, 
now Letters Patent No. 2,234,999, dated March 
18, 1941. . . . . . 
In the aforesaid application I have disclosed 

apparatus wherein the preliminary apertures or 
inctches upon the stock control the punching or 
stamping and severing mechanisms, whereby, 
the cuts or notches are uniformly spaced and the 
stock, when finally severed, is formed into sec 
tions of uniform length. In the herein disclosed 
apparatus. I have provided means which may be 
operated by the work or otherwise and set or ar 
ranged to uniformly or non-uniformly space the 
Successive apertures upon the stock and severing 
means which may be operated by the work or 
otherwise and set or arranged to sever the stock 
in line With Selected apertured or intermediate 
the papertures to provide Successive Sections of 
uniform or non-uniform length. 

Referring to the drawings: 
Fig. 1 is a plan view of an apparatus embody 

ing my invention. 
Fig. 2 is a Side elevation. 
Figs. 1 and la together constitute a plan view 

of an apparatus embodying my invention and 
capable of carrying out the steps of my process. 

Figs. 2 and 2d together constitute a side eleva 
tion of the apparatus. . . . 

Fig. 3 is a fragmentary S&ction on the line 3-3 
of Fig. 2. 

Fig. 4 is a fragmentary. Section. On the line 
4-4 of Fig. 2d. 

Fig. 5 is a fragmentary plan view of parts in 
Fig. 6. - 

Fig.6 is a view (somewhat enlarged) partly in 
side elevation and partly in section on the line 
6-6 of Figs. 1 and 5. 

Fig. 7 is a view of certain parts. shown in Figs. 
5 and 6, but illustrating the operation thereof of effecting any of these operaticns. Also, since 55 to effect the cutting Of the stock. 



2 
Figs. 8 and 9 are sections on the lines 8-8 and 

9-9, respectively, of Fig. 6. 
Fig. 10 is a plan view showing the formation 

of the stock into final shape with the preliminary 
punching at unifornly spaced points; a channel 
shape being shown for illustrative purposes. 

Fig. 11 is a view similar to Fig. 10, but show 
ing the preliminary punching at non-luniformly 
Spaced points. 

Fig. 12 is a side elevation cf the part shown in 
Figs. 10 and 11. 

Fig. 3 is a section on the line 3-3 of Fig. 12, 
but showing in dotted lines the progressive shap 
ing of the stock in moving fron the line ac-ac 
to the line 3-3. 

Fig. 14 is an elevational view showing a nodi 
fied form of tool locating member. 

Fig. 15 is a section on the line 5-5 of Fig. 14. 
Fig. 16 is a fragmentary side elevation of the 

machine showing certain modifications, wherein 
the tool locating member is driven by the moving 
stock. 

Fig. 17 is a plan view of the construction shown 
in Fig. 16, parts being broken away. 

Fig. 18 is a section on the line 8-8 of Fig. 16. 
Fig. 19 is a detail view, somewhat enlarged. 
Fig. 20 is a section on the line 22-2 of Fig. 19. 
Fig. 21 is a fragmentary view showing another 

modified form of construction enploying a dif 
ferent cutter operating mechanism. 

Fig. 22 is a view similar to Fig. 21, but show 
ing the release means in operated position. 

FigS. 23 and 24 are fragmentary Sections on 
the lines 23-23 and 24-24, respectively, of Fig. 
21, o 

Fig. 25 is a fragmentary view (parts being brok 
en away) showing a different modification. 

Fig. 26 is a view similar to Fig. 25 but showing 
a different form of drive means for the tool lo 
cating member or device. 
In the drawings, indicates as an entirety 

a supporting means on which a preliminary 
punching mechanism, indicated as an entirety 
at 2, a shaping mechanism indicated as an en 
tirety at 3 and a final cutting or severing nech 
anism indicated as an entirety at 4, are mount 
ed. For convenience in manufacture and a SSem 
bly and adjustment of each mechanism as a unit 
relative to the other mechanisms, and also be 
cause each mechanisin may be associated with 
various types of mechanisms, the Supporting 
means consists of separate Supports, namely 
a on which the mechanism 2 is mounted, b 
on which the mechanism 3 is mounted and ic 
on which the mechanism A is mounted. The Sup 
port a is provided with spaced standards 5 hav 
ing suitable bearings to support a shaft 5d, carry 
ing a can 56' to which reference will later be 
made. At one end the shaft 5d, rotatably mounts 
a flywheel. 5’ which is continuously driven by a 
belt 5a from a pulley 6 cn the shaft of a motor 
Ga. Between the flywheel 5' and shaft 5id is 
a suitable clutch for connecting the shaft to 
the flywheel, so that by means of control ele 
ments (later referred to) the shaft is driven and 
stopped at the end of one revolution thereof, the 
effect of which is to operate the prelininary stock 
engaging tool, a down stroke and an up-stroke 
thereof; a friction member 7a (see Fig. 2) bear 
ing upon the opposite end of the shaft 5a Serves 
to stop its rotation after its release from the 
driven element of the clutch. As later Set forth, 
the punch and its co-acting die or Wall serve to 
punch the stock at predetermined Spaced posi 
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aperture making in the illustrated example con 
sisting of centrally disposed openings a (see Fig. 
10) spaced longitudinally of the stock, each Open 
ing being formed by the down stroke of the tool. 
The standards 5 are provided with upwardly dis 
posed hollow extensions 7 forming guides for slid 
able rods 8 carrying at their upper ends a CrOSS 
head 9 and rigidly connected at their lower ends 
to a yoke is the sides of Which are formed With 
elongated openings to accommodate the shaft 5d. 
and permit the yoke to reciprocate up and down. 
The lower end of the yoke () is provided With 
a depending pin i , which extends through and 
is guided by the walls of a bushed collar 2 suit 
ably seated in the top wall of the support or base 
fa. Between the flange of the collar 2 and 
lower end of the yoke 9 and surrounding the pin 

is an expansion spring 3, which normally 
tends to bias the yoke 2 upwardly and through 

f) it to move the cross head 9 upwardly. Within 
and adjacent the lower - end of the yoke & I 
mount a shaft 4 on which is loosely mounted 
a roller da in engagement with the cam 5b', 
the throw of which serves to move the yoke ) 
and cross head downwardly in opposition to the 
spring 3. The cross head 9 is provided with a 
depending block 6 between which and a plate 
provided on the upper ends of the standards 
5, are slidably mounted the die and Support for 
the preliminary tool. At its forward end the 
plate is provided with brackets 8 to the outer 
ends of which springs 9 are anchored at one 
end, their opposite ends being connected to the 
die block or Support for the die Which co-acts 
with the tool and normally tend to move it and 
the tool rearwardly against a stop 2), so that 
When the die and tool move forwardly With the 
material A and are disengaged therefron, as later 
set forth, they will be automatically returned 
to their normal position against the stop 28. At 
its rear end the plate 7 is provided with a brack 
et a which and a bracket 2a on the base b 
support a table 2 over which the material. A 
moves in feeding from the preliminary punching 
mechanism 2 to the shaping mechanism 3, the 
table 2 having a length to provide for maxi 
nunn adjustment of the element, which is mount 
ed adjacent thereto, relative to the tool and con 
trols the operation of the clutch to effect opera 
tion of the tool. 
On their front Sides, the Standards 5 are pro 

vided with suitable brackets 5b, which support 
at their upper ends a freely rotatable roller 5c 
over which the stock is fed to the die. 

he die preferably consists of a sectional block 
22 providing an opening through which the stock 
feeds and Walls which co-act with the tool 23 
(see Fig.3); obviously more than one tool may be 
provided dependent upon the resulting product 
to be produced. The die block is mounted on a 
Slide 26 which is provided on its opposite lower 
Sides With inwardly extending strips arranged to 
engage Ways or guides on the plate 7 to recip 
rocatably rilount the block on the latter; whereas 
the tool 23 is fixed to a slide 25 which is provided 
on its cpposite upper sides with inwardly extend 
ing Strips arranged to engage ways or guides on 
the depending block 6 to reciprocatably mount 
the tool on the latter. The slides 24 and 25 are 
connected together for reciprocation as a unit be 
tween the plate 7 and head 9 by pilot pins 26, 
preferably in Cunted in the die block 22 and tele 
Scopically fitting sleeves 26a supported in and de 
pending from the slide 25, as shown in Fig. 3. 

tions, as determined by the control elements, such 75 The mounting of the die and tool as above de 



2,801,286 
scribed permits them to move forwardly with the 
stock cr work during operation thereon inde 
pendently of the down and up stroke of the tool 
and also in advance of the down stroke of the 
tool, since the control elements (later referred to) 
for releasing the one revolution clutch are con 
nected to and operate through the die block to 
drivingly connect the clutch to the shaft. 5d., as 
later set forth. 
The stock A is fed or moved relative to the op 

eration performing mechanism 2 by the shaping 
mechanism 3, the rolls of which are driven. The 
mechanism 3 consists of a plurality of sets of rolls 
3a suitably mounted in housings 3b, the number of 
sets of rollis 30, being dependent upon the cross 
Sectional shape to be imparted to the stock and 
thickness thereof, as well as other conditions, 
The shafts for the shaping rolls of each set are 
geared together and drivingly connected to a 
shaft 27, such gearing and connections being 
mounted in casings 2a and the shaft 2 being 
driven through a suitable clutch 28 by a power 
means indicated at 29 (Figs, 1 and 2) deriving its 
power from a motor (not shown) within the sup 
port b. The clutch 28 is operated by the linkage 
3) supported in position to be grasped by the op 
erative. The shaping rolls 3a herein shown for 
illustrative purposes are arranged to progressive 
ly bend the lateral portions of the stock (see 
dotted lines in Fig. 13) to form a channel A', as 2 
shown in full lines (Figs. 10, 11, 12 and 13). As 
shown in Figs. a. and 23, the sets of driven rollis 
3a are utilized to feed the stock, that is, to draw 
it from a coil or other source of supply and feed 
it through the die 22 of the operation performing 
mechanism 2; but if desired the mechanism 3 may 
include a set of pinch rolls in front of the first 
Set of shaping rolls. 
The elements or nears for cointrolling the op 

eration of the cross head 9 are indicated as an 
entirety at 3 and coin prise the following: 32 in 
dicates a shaft mounted in a standard 32', which 
is adjustably fixed to the support it. That end 
of the shaft 32 remote from the stock Support 
or table 2 is provided with a sprocket 33 engaged 
by a chain 33a, the latter being driven by a 
sprocket 34 fixed to the extended end of the 
lower shaft for the first set of rolls 3a of the 
mechanism 3. The other end of the shaft 32 is 
provided with a tool locating or metering mem 
ber 35 consisting of a disk provided with one or 
more lugs or projections, each arranged to re 
leasably engage with a dog 33. By preference, 
the lugs 32a are disposed in an annular series on 
the outer face of the disk and spaced relatively 5. 
to each other in any predetermined manner so as 
to operate the dog 33 as each passes the latter. 
The lugs 35 are renovably mounted on the disk, 
each consisting of a screw loCsely Supporting a 
roller and threaded at its inner end into an open 
ing 35b, formed in the disk. The openings 35b in 
the disk 35 are preferably unifornly spaced 
therearound to provide for the maximum number 
of operations of the dog 86, each of which effects 
operation of the cross head 3 as the disk 35 ro 
tates, but by renoving certain of the lugs, the 
number of operations of the dog 36 may be re 
duced, whereby the angular movement of the disk 
35 between each lug and the succeeding lug may 
be increased or decreased dependent upon the 
space between adjacent openings or multiples 
thereof, such Spacing between adjacent lugs de 
termining the Spacing, of the openings at in the 
stCck A. It will be understood that the disk 35 
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is removable from the shaft 32 so that a disk with 75 

3 
lugs 35a mounted thereon in any predetermined 
order may be substituted to avoid changing the 
lugs on the disk. The dog 36 is pivoted th a rod 
37, which is connected at its inner end through 
a plate 37a to the die block 22, so that when 
the dog 36 is exagaged by each of the lugs 33d and 
noved forward thereby, the die block 22 is moved 
relative to the plate in opposition to the 
Springs f3, and the shaft. 5a is connected to the 
one revolution clutch as later set forth. The 
dcg 33 is pivoted to a supporting device 33 which 
is adjustably fixed to the rod 3 to position the 
nose 3 Ga of the dog in a predetermined relation 
to the lugs 35a, as they approach and recede from 
their upper"nost position. The red 35 is slidably 
Supported on a piirality of brackets 39 suitably 
fixed to the work support 2. The opposite ends 
of a contractile spring 49 are fixed to the outer 
most bracket 39 and a head Aia oil the cuter end 
Of the rod i, this Spring being put under tension 
When the rod 37 is moved endwise (toward the 
left as viewed in Figs. 10, 2a, 5, 6 and 7) by the 
dog 35 to Supplement the action of the springs 
f8 in returning the die, rod and dog to normal 
position after each punching operation. The dog 
35 is provided with a leaf spring is , the free end 
portion of which engages the rod 32 and normally 
t&nds to SWing the dog downwardly, which nove 
i:lent of the dog is limited by the engagement of 
its tail portion 33b with the lewer side of the 
Supporting device 38. Each lug 35a, in its move. 
ment counter-ciockwise (see Fig. 6) engages with 
and noves the dog 36 a predetermined distance 
alid automatically disengages therefrom as the 
lug 35a continues in its path of movement. The 
nose 33a may be shaped to permit its ready dis 
exlgagement fi'oin each lug, but preferably the 
nose 36a is sightly recessed and means are pro 
Vided for positively moving the nose 33d out of 
the path of movement of each lug at a predeter 
mined position, these means consisting of re 
lated inclines or cans 42d, 42, provided respec 
tively on the Otter end of the dog 36 and the front, 
end of a plate 425 secured by screws 3.2c the side 
Wall of the work support 2. 
As Will be understood from Figs. 6 and '7, the 

engagement of the calm 42d With the can 42 in 
the forward movement of the dog serves to swing 
the latter upwardly and thus effect the disen 
gagement of the dog's nose 33a from each lug. 
Accordingly, these means (1) may be arranged 
to release the dog from each lug in advance of 
the release which would otherwise occur due to 
the path in which the lugs travel and (2) provide 
for the operation of the dog 36 and movement of 
the die thereWith to effect actuation of the tool 
23, as later set forth. As shown in Fig. 6, the side 
Wall of the table 2 is formed with elongated 
slots through which the screws 4.2c extend, the 
slots permitting the plate 42b to be adjusted to 
accurately relate the can f2 on its front end to 
the cam 42a on the dog to effect the positive re 
lease of the latter from each lug at the desired 
time. 
As the dog 36 is connected to the rod 37, the 

latter moves the die and tool therewith and such 
movement effects operation of the clutch to ro 
tate the shaft Sa and reciprocate the tool by 
means of the following devices; 3 indicates a 
pair of Spaced arns fixed to the brackets 8 and 
provided adjacent their Cuter ends with inclined 
walls 43d. 44 indicates a release member piv 
otally connected at its inner end to the slide 24 
and disposed between the arms 43 and carrying 
at its outer end laterally projecting pins 45 nor 
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mally disposed rearward of the inclined walls. 
43d, and arranged to engage therewith in the 
forward movement of the slide, whereby the Walls 
43a serve to swing the release member upwardly 
as it moves forwardly with the slide 24. On its 
lower side, the release member 44 is provided 
With a shoulder 44a, arranged to engage and 
Swing a lever 46 suitably fulcrummed on a de 
pending bracket 43d, when the slide is moved 
forwardly, as already set forth, the release mem 
ber 44 then disengaging the lever 46 by reason. 
of the engagement of the pins 45 with the in 
clined walls 43d, which swing the release mem 
ber upWardly, as just set forth. The walls 43d 
permit the release member 44 to Swing down 
Wardly into operative position, with the shoulder 
44a behind the lever 46, when the slide 24 is re 
turned or moved rearwardly by the Springs 9. 
The other end of the lever 66 is pivoted to one 
end of an aim 5, and the opposite end of the aim 
A is pivotally connected to cine end of a trip de 
vice 48, mounted to rock on a stud shaft 49. The 
trip device 68 is foilined with a recess 5 in which 
is siidably mounted a plunger 58a, an expansion 
spring 52 being interposed between the inner end 
of the plunger and the gotton of the recess and 
normally tending to project the plunger out 
Wardly. As shown, the plunger 59a is disposed 
in engagement With a stationary pin or abut 
ment 53, so that the expansion of the spring 
serves to swing the device 48 about the shaft 
49, counter-clockwise as viewed in Fig. 7, such 
movement being linited by the engagement of 
a projection 54 on the device 48 with the abut 
ment 53, as shown. The counter-clockwise move.- : 
ment of the trip device 48, through the arm 4, 
serves to return the lever 46 to its normal posi 
tion, which is predetermined by reason of the 
engagement of the projection 64 With the abut 
ment 53, so as to be operatively related to the 
shoulder A40, when the release member is re 
turned to its rearmost or normal position. The 
trip device 48 is provided with a shoulder 55, 
which-when the lever 43, arm 47 and trip device 
are in their normal positions as shown in Figs. 
id, and 7-lies in the path of movement of the 
dog 56 on a collar 58a. The collar 56a is con 
nected to that element of the one revolution 
clutch 36b which controls the connection With 
and disconnection of the clutch from the shaft ; 
5d. As the clutch is of Well known construction, 
it is not illustrated in detail. AS Will be under 
stood, when the dog 56 is in engagement With the 
shoulder 55, the clutch is ineffective and dis 
connected from the shaft 5a, but upon movement 
of the shoulder 55 to the position shown in dotted 
lines in Fig. 7, due to Operation of the lever 46, 
the collar 5$g, Will be released and thus effect op 
eration of the clutch to rotate the shaft 5d. As 
the lever 43 is released from the shoulder is a 
of the release member 44 in co-ordinated relation 
to and immediately following the disengagement 
of the shoulder 55 from the dog 56, and is then 
returned to its normal or predetermined position 
under the influence of the spring 52, it Will be 
seen that the shoulder 55 is re-positioned in the 
path of movement of the dog 56 to arrest rota 
tion of the collar 56a at the end of One revolu 
tion thereof, so that the clutch is released from 
the shaft, 5a, when the latter has made one rev 
olution. The shoulder 55 is preferably mounted 
on a plunger 5 which slidably fits a recess 
formed in the walls of the device 8, an expan 
sion spring being interposed between the inner 
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recess and normally tending to slide the plunger 
outwardly, this arrangement serving as a cushion 
to absorb the blow incident to the engagement of 
the dog 56 with the shoulder 55. The plunger 
51 is provided with a pin which slides in a slot 
formed in the Walls of the device 48, the end 
Walls of the slot serving to limit the movement 
of the plunger 57 in either direction. 

58 indicates a guide for the stock. A mounted 
On the support 2. 

It Will be understood that the mechanism 2 
may be operated independently of any other 
mechanisms, for example, upon stock previously 
Cut into lengths; also where shaping of the stock 
is not required, it may be combined with a cut 
off or severing mechanism such as shown at 4. 
In these referred to examples, the stock may be 
previously shaped, in which event the opening 
through the die block is shaped in cross section 
to accommodate the shape of the stock. In these 
referred to examples, the tool locating member 
may be drivingly connected to the motor 6d. 
or otherwise driven. 

It will also be noted that the driving means 
between the shaft 32 and shaping roll shaft may 
be of any desired construction and that the speed 
of the shaft 32 relative to the roll shaft may be 
of any desired ratio to provide a predetermined 
relation between the rotary movement of the 
disk 35 and feed of the Stock A. So that the Suc 
cessive operations of the dog 36 by the lugs 35d. 
will effect the operation of the tool to properly 
Space the openings a. 

Figs. 14, 15, 16, 17 and 18 illustrate modified 
forms of tool locating or metering devices. As 
shown in Figs. 14 and 15, the device consists of 
a disk 353 formed With a plurality of arcuate 
slots 35ac' in end to end relation, and concentric 
to the disk axis and the shanks of the lugs 35d. 
extend through the slots and are Secured there 
to by nuts 35', the slots permitting the lugs to 
be adjusted relatively to each other. The device 
shown in Figs. 16, 17 and 18 is later referred to. 
The stock may be severed into sections by any 

suitable cut-off or severing mechanism A, but 
preferably by a mechanism employing a tool lo 
Cating or metering device So that the severing 
of the stock may be on transverse lines through 
or between the openings and uniformly or non 
uniformly spaced, whereby the sections may be 
of equal length, or certain thereof may differ in 
length from an adjacent section. In order to ob 
tain these advantageous results, I have shown 
a severing mechanism 4, which is similar in con 
struction and Operation to the mechanism 2, 
the tool locating or metering device being indi 
cated at 59 and driven by a chain 69 from the 
shaft for the lower roll of the last set of rolls 
3a of the mechanism 3, thereby synchronizing 
the operation of the cutting eiement (see Fig. 
4) With the rate of feed of the shaped stock A'. 

In the arrangement shown, the tool locating 
device 59 is provided with two diametrically ar 
ranged lugs 35a, So that in each revolution of this 
device the stock A' is cut into two Sections of 
equal length, but by changing the angular rela 
tion of One lug relative to the other lug, one sev 
ered section would be longer than the other sec 
tion. 

It will be understood that since the mechanism 
it is similar in construction and operation to the 
neghanism 2 it is not illustrated in detail and 
further description thereof appears to be unnec 
essary. It will also be understood that my inven 

end of the plunger 57 and the bottom of the 75 tion is not limited to a combination wherein the 
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mechanism between the mechanism 2 and 4 is 
constructed to shape the material A, but other 
mechanisms may be employed, for example, a 
mechanism for slitting, trimming or leveling the 
stock. Where such a mechanism is omitted, the 
tool locating member 59 for the severing mecha 
nism may be driven by a suitable notor. In the 
arrangement shown, the speed of the lugs. On 
each tool locating member approximates the 
speed of the stock, so that the die and cutter 
are moved with the stock by each ll:g 35a, until 
the dog 36 is released therefrom. 

It will thus be noted that the tool locating 
member and the operating connections between 
it and the release means for the clutch 53b' 
serve the dual function of operating the release 
means and moving the die and cutter With the 
stock during the cutting operation, until the dog 
36 is released, but where other means are en 
ployed for effecting this fixed relation between 
the stock die and cutter (for example, as shown 
in Letters Patent No. 2,155,396 to Alexander Bor 
zym), the operating connections may be directly 
related to the release means. HOWever, I may 
provide between each tool locating member and 
its driving means, suitable means 6' for regulat 
ing the Speed of the tool locating inhember So that 
the Speed of the lugs in their Orbit Will be faster 
or slower than the Speed of the Stock to provide 
a predetermined spacing of the cutting or length 
of the severed sections; this differential Speed re 
lation may be provided since the die and cutter 
being free to slide on the plate i and block 5, 
they will move with the stock during engagennent 
of the cutter therewith. 

It will be noted however, that in all Speed re 
lations between the tool locating or metering lugs 
35d and stock, the can $2 must be so sat that re 
lease of the dog 35 from each lug takes place 
simultaneously with or following the engagement 
of the cutter with the stock, to prevent reai Ward 
movement of the die and cutter (prior to such 
engagement) under the influence of the adja 
cent springs 9. 

Referring to Figs. 16 to 20, inclusive, 32 indi 
cates a tool locating or metering device keyed to 
a shaft 62q, which is suitably mounted in the 
frame ac. The tool locating or metering device 
is provided with one or more operating lugs 63, 
predeter:ninedly spaced for the purposes as al 
ready set forth and each arranged to engage and 
move the dog 36, which in turn moves the rod 
37 to operate the release means as already de 
scribed in connection with FigS. 1 to 13, inclusive. 
The tool locating or ninetering device is driven 
through a train cit changeable gears by a roll 
64 which engages with and is rotated by the now 
ing stock A on the table 2 . The roll 64 is re 
movably fixed to one end of a shaft 65, which is 
mounted in Suitable bearings provided in the out 
er end of an airn 650, the inner end of the aria 
being pivoted on a shaft. 65 suitably mounted on 
the fraine ac, wherefoy the arm 65a may be op 
erated about the shaft to insure adequate engage 
ment, cf the roll $4 under pressure with the stock, 
to effect positioning of the stock on the table 2 
or to permit ready removal of the roll 64 where 
a roll of a different diameter is required. The 
shaft 65 is provided with a gear 6 in mesh with 
a gear 67 a keyed to the shaft 63. She shaft 65 
is provided with a second gear 68 in mesh with 
a gear G9 fixed to a shaft 69a, which is Suitably 
mounted in the frame 3:. The shaft 9d is pro 
vided with a second gear 79 in mesh. With a gear 
70a fixed to the shaft 62d. 
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the roll 64 and gears are removable, whereby any 
desired speed of the tool locating device C2 may 
be provided for. By preference I provide a back 
ing roll 7 below and in engagement With the 
moving stock, in a linement with the roll 64, so 
that when the latter is positioned under pres 
Sure, as later set forth, the roll 64 Will be rotated 
by the stock without danger of slippage; the ta 
ble 2 being ferned with an opening 2 ac to per 
mit the roll to engage the moving stock. The 
backing roll is freely rotatable on anti-fric 
tion bearings on a shaft ' preferably Secured 
to the side wall of the table 2. For the purpose 
of positioning the roll 64 in engagement With and 
under pressure against the stock, I provide on the 
fraine at a bracket 2 which is formed With a 
threaded opening to receive an externally thread 
ed collar 3. The collar T3 is internally threaded 
to receive and support an externally threaded, 
hollow member . A forming a guide for a thrust 
device or plunger 4a. he upper eind of the 
plunger 4c is provided with a transversely dis 
osed pin 5 the opposite ends of which extend 

through elongated slots formed in a pair of spaced 
plates 3 and connects the plunger thereto. The 
upper portions of the plates 75 are connected 
to the opposite ends of a shaft 6a on which the 
inner end of a lever swings, the outer end of 
the lever terminating in a suitable handle. The 
inner end of the lever 7 is shaped to provide on 
its periphery a Cain a the high Spot of which 
is arranged to engage the upper end of the plung 
er fat and force it down Wardy When the evar 
i is swung to the position shown in Figs. 16, 17 
and 18, the high spot of the can being related 
to the axis on Which the level E SWings to lock 
the lever in operated position. A screw 78 ad 
justably mounted in a lug 8a provided on the 
lever 7 and arranged to engage one of the plates 
S serves to limit the novement of the lever So 

as to prevent movement of the high Spot of the 
can to a point where the plunger would be re 
lieved. The opposite ends of the pin 75 pivot 
ally support a pair of links 79 formed With elon 
gated slots Sa throughout their outer end por 
tions. The slots 9a, receive pins 89 projecting 
laterally from the opposite sides of the lever 7, 
the pins 8 and links 3 serving to connect the 
plunger Ba to the lever so that when the lever 
is swung upwardly following the release of the 
can from the plunger, the latter will be lifted. 
A coiled spring 8 is interposed between the lower 
end of the plunger lic and the arm 5a. So that 
the roll 64 may accommodate itself to slight 
Variations in the thickness of the stock and main 
tain unifornin pressure thereon. The upper end 
of the spring 8 fits into an annular recess 
formed Gn the lower end portion of the plunger 
ld to connect the spring thereto, so that when 

the plunger is raised, pressure of the roll 64 on 
the stock is relieved. 
In these views I have shown a nodified form 

of tool locating device 62 which naay be employed 
in the form of construction shown in FigS. 1 to 13 
or the forms hereinafter referred to. The device 
2 coinsists of a main section 62b and a remov 

able annular section 62b' having on their opposed 
fa?ces annular recesses 62c related to form a con 
inuous slot in which the lugs 63 are adjustably 
and renovably mounted. The section 62b' is re 
nnovably secured to the section 62b by bolts 62C'. 
As shown in FigS. 19 and 20, each lug 63 con 
Sists of a body portion 63a formed with a through 
opening 63d' and having depending side mem 

As above Set forth 5 bers 63b, the Outer walls of which are inclined 
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downwardly and outwardly to fit correspondingly 
shaped walls of the recesses 62c. The upper end 
of the body portion 63a is provided with a later 
ally extending wall 63d for engagement with the 
nose of the dog 36 as shown in Fig. 18. The lugS 
63 may be secured in position by the annular 
ection 625, but to permit independent adjust 
ment of the lugs I taper the inner side Wails of 
the members 63b and insert therebetWeen a ta 
pered pin 63e which operates to spread the inem 
bers 63b into clamping engagement with Walls 
of the recesses G2c. The upper end of the open 
ing 63d' is enlarged and threaded for engage 
ment by the externally threaded head of the pin 
3e, so that when the latter is rotated its tapered 
shank is forced downwardly to spread the side 
members 63b. 
Referring to Figs. 21 to 24, inclusive, 82 indi 

cates the tool locating device provided With lugs 
82d, each arranged to engage and operate the 
pawl 36, which in turn moves the rod 37 endwise 
to effect operation of the release means, indi 
cated as an entirety at 83. The release means 
33 control the locking and release of a shaft 83, 
which is initially rotated by Springs (one being 
shown at 8:3d) and power driven to complete its 
rotation and re-set the Springs, for example, as 
set forth in the aforesaid Letters Patent No. 
2,155,396, the rotation of the shaft serving to re 
ciprocate the cross head (not shown) which car 
ries the tool. In this arrangement, the shaft 
84 is provided with a disk 85 having on its pe 
riphery a lug 85a arranged to engage a release 
device 8S carried by One arrn 8 of a lever 88. 
The lever 88 is fulcrumed on a shaft 33 and nor 
mally biased (counter-clockwise as viewed in Fig. 
22) to the position shown in Fig. 22 by a coiled 
spring 39a (see Fig. 24) against a stop 35, An 
other arm 82a of the lever 88 is arranged to en 
gage a shoulder on a, trip device 9 (as ShoWn 
in dotted lines in Fig. 21). The trip device 9 is 
ixed to one end of a rock shaft 92, which is nor 
mally biased (counter-clockwise as viewed in 
Figs. 21 and 22) against a stop 92a and carries 
at its other end an arm 93. The outer end of the 
arm 93 is arranged to be engaged by a shoulder 
33 provided on the adjacent end of the rod 3, 
So that when the rod is noved endwise icy each 
of the lugs 32d, Cn the tool locating member, the 
arrn 93 is swung to the position shown in Fig. 22 i 
to rock the shaft, $2, which in turn Swings the 
trip device 9 upwardly to release the lever 83. 
The lever 83 is Cperated under the influence of 
the spring 89a to release the lug 85a, whereby 
the springs 84a start the rotation of the shaft 8A. : 
As the lug 85a approaches its starting position 
it engages the cam 37 b on the lever arm Bic and 
swings the lever 33 clockwise to move the release 
device 86 into the path of movement of the lug 
35a, and to position the lever arm 8 a behind the 
shoulder on the trip device 9, which holds the 
lever against counter-clockwise movement and 
permits the release device 86 to stop the Shaft 
84 upon engagement of the lug 85a thereWith. 
The rod 37 is returned to normal position by 
spring 94a interposed between an abutment 94b 
and a collar 94c fixed to the rod 32. The shoul 
der 94 is provided on a fitting 94 through which 
the rod 3 extends the rod being threaded to take 
nuts 95 between and by means of which the fit- i. 
ting may be adjustably secured to the rod. The 
Outer end of the arm 93 is provided With a piv 
oted dog 93a which is locked against movement 
in one direction so that the shoulder 96 may 
transmit, its movement through the dog to the 
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arm 93, but is free to swing in the opposite direc 
tion so as to permit it to Swing in opposition to 
a spring 93b and ride the shoulder 94 in the re 
turn movement of the latter. 
The tool locating device 82 may be driven in 

the manner shown in Figs. to 13, inclusive or 
as shown in Figs. 16, 17 and 18. 

Fig. 25 illustrates a further modified form of 
cutting mechanism wherein the tool locating 
member 82ac is provided with operating lugs 633, 
each arranged to operate a normally open Snap 
switch mounted in a casing 98, as the tool locat 
ing device rotates, to close a circuit 96', in which 
is connected the coil of a solenoid 93d. The tool 
locating member 62ac is driven by a roll 97 en 
gaging the moving stock A in opposed relation to 
a backing roll 9 a... the roll 9 drives the tool 
locating device through a train of change gears 
(not shown) as shown in Figs. 16, 17 and 18. The 
cutting mechanism shown is similar to each of 
the mechanisms 2 and 4, except that the trip 
device 48, which releases the collar 56a to effect 
the connection of the one revolution clutch to 
the shaft 5ia and re-engages the collar to discon 
nect the clutch from the shaft is controlled by 
the solenoid 96d. The Snap Switch may be 
of any desired construction. The movable ele 
inent of the SWitch is provided with an arm 
$8b, the outer end of which is arranged to be en 
gaged by the lugs 63.ac. The arm 965 is extended 
irear Wardly and provided with Spaced upper and 
lower lugs 98c, 96c', which straddle a stop 96ac' 
Suitably fixed to the casing 96. An expansion 
spiring 93a is interposed between the stop 96ac' 
and upper lug 93C and normally tends to bias the 
2.TIn 95b counter-clockwise as viewed in Fig. 25 
and thus aaintain the switch in open position 
with the lug 9.6c' against the stop 96ac', the latter 
Serving to limit the SWinging movement of the 
arin inder the infiuence of the Spring 98a to po 
sition the Outer end of the arm 965 in a prede 
termined relation to the path of movement of 
the operating lugs 633. The outer end of the 
arm 865 is preferably provided with a roller with 
Which the lug 63a engages. The Solenoid may 
also be of any desired construction, the outer end 
of itS core being provided with a head 98 which 
is pivoted to the upper end of the trip device 48. 
A Spring 98 is coiled around the solenoid core 
betwecn the head 93 and adjacent end of the coil 
support, the Spring normally tending to swing 
the trip device A3 counter-clockwise, as viewed 
in Fig. 25, against the Stop 53, to position the 
shoulder 55 cn the plunger 5 in the path of 
movement of the dog 56 on the collar 53a. In 
Operation, each operating lug 63ac operates the 
SWitch to close the circuit 96 and energize the 
coil of the Solenoid, the effect of which is to move 
the Solenoid core endwise in Opposition to the 
tension of the Spring 99 and swing the trip de 
Vice clockwise, whereby the collar 58a is released. 
As the Solenoid coil is energized momentarily, its 
core is immediately released for movement in the 
Opposite direction by the spring, whereby the 
Shoulder 55 is re-positioned for engagement by 
the dog 56 to stop the collar 53d. The circuit 
98’ is supplied with current from mains S6a upon 
the closing of a main switch G3. The tool locat 
ing member 62a and the mounting of the oper 
ating lugs 63a; thereon are similar to like parts 
shown in Figs. 16, 18, 19 and 20. 

Fig. 26 illustrates a further modified form sim 
ilar to that shown in Fig. 25 except that the tool 

) 
locating device, indicated at is driven by a 
chain 92 from a source of power, for example, 
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the roll shaft of a shaping mechanism as shown 
in Figs. 1 to 13, inclusive. In this form of con 
struction, the operating lugs ca, are renovably 
mounted as shown in Fig. 8. In the forms of 
construction shown in Figs. 25 and 26, the switch 
96 may be located at any desired position about 
the axis of the tool locating device and the op 
erating lugs may be positioned in closer relation 
aS compared to their spacing where the lugs en 
gage and operate a pawl. 

It will be noted that I have shown in Figs. 6 
to 26 several modified forms of mechanism, each 
of which may be adapted to effect a preliminary 
punching of the stock or severing thereof into 
sections. 
To those skilled in the art to which my inven 

tion relates, many changes in construction and 
widely differing embodiments and applications 
of the invention Will suggest themselves without 
departing from the Spirit and scope of tiny inven 
tion. The disclosures and the description here 
in are purely illustrative and are not intended to 
be in any sense limiting. 
From the foregoing desc:iption it will be noted 

that I provide a mechanism wherein the device 
which operates on moving stock may be con 
trolled in any predetermined nanner, by a tool 
locating nember, to operate intermittently, 
whereby the stock is cut at uniformly spaced 
points or at points which are non-uniformly 
Spaced. Where the apparatus consists of a pre 
liminary opexation-performing mechanism, as 
shown at 2, and a severing mechanism, as shown 
at 4, the Severing device may be controlled in 
dependently of the tool for the preliminary op 
eration-performing nechanism. So as to sever the 
stock into Sections of uniform length or where 
certain thereof differ in length from other Sec 
tions. In the forms of construction wherein the 
tool locating member is driven by the moving 
stock, the periphery of the roll that engages 
therewith may he provided with Suitable fric 
tion material. Where yieldable material (Such 
as rubber) is employed to increase the fiction 
of this roll, the spring 8 (see Fig. 18) may be 
omitted. 
What I clain is: 
1. In apparatus of the class described, the 

combination with a support over which stock 
moves, a head arranged to reciprocate on said 
support, connected together die and Work-per 
forning tool slidably engaging Said Support aid 
head, power means normally disconnected from 
said head, means actuated by the movement of 
said die on said support for connecting said : 
power means to said head for operating the latter 
to effect operation on the Stock by said tool and 
die, a rotatable metering member provided with 
lugs spaced about its axis, a rod slidably mounted 
on said support and connected to said die, a dog 
carried by said rod and arranged to be engaged 
by each of said lugs, whereby each lug moves the 
rod, die and cutter in one direction, means op 
erated by said rod for operating said connecting 
means, and a spring for moving the rod, die and 
tool in the opposite direction. 

2. In apparatus of the class described, the con 
bination with a stationary support having guides 
and means for continuously feeding Work rela 
tive to said support, of a reciprocatable head , 
mounted in said guides, member's slidably mount 
ed on said support and head and connected for 
movement as a unit thereon, co-operating Work 
performing elements carried by said members. 
power means, mechanism normally disconnected 
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frcra said power means for reciprocating said 
head, means for connecting said mechanism to 
&id power means, said connecting means being 
connected to and operated by one of said slid 
able members to operate said head in co-ordi 
nated relation to the novement of said men 
bers, a driven disk provided with a lug, connector 
connected to one of said slidaiole members and 
provided with a dog normally arranged in the 
path of movement of said, lug through a portion 
of its Orbit, and arranged to be engaged and 
rinoved thereby to slide Said members in One 
direction, and nileans for Inoving said taenbei's 
and connector in the opposite direction. 

3. In apparatuis of the class described, the con 
bination with a stationary Support having guides 
and reans for continuously feeding Wolk rela 
tive to said Support, of a reciprocatable head 
mounted in said guides, members slidably mount 

... ed on Said Support and head and connected for 
Slovement as a unit thereon, co-operating work 
performing elements carried by said members, 
power means, mechanism normally disconnected 
from Said power means for reciprocating said 
head, means for connecting said mechanism to 
Said poWei- means, said connecting means being 
Connected to and operated by one of said slidable 
membe's to Operate said head in co-ordinated 
relation to the movement of said members, a 
driven disk pigvided with a lug, a connector con 
hected to Cne of Said slidable members and pro 
Vided with a pivoted dog normally arranged in 
the path of movement of said lug through a por 
ticin, of its Orbit, and arranged to be engaged 
and moved thereby to slide said members in One 
direction, a device in the path of movement of 
Said dog for positively disengaging it from said 
lug, and means for returning said members and 
CCianector in the opposite direction. 

4. In apparatus of the class described, the con 
bination with a stationary support, having guides 
rand means for continuously feeding Work rela 
tive to Said Support, of a reciprocatable head 

... ed on said support and head and connected for 
in ovement as a unit therepin, co-operating work 
performing elements carried by said members, 
power Ileans, nechanisin nonally disconnected 
from Said power means for reciprocating said 
head, neans for connecting said mechanism tr. 
Said powe: naeans to operate said head in co 
ordinated 'elation to the noverinent of said mean 
ibers, a device connected to and operated by one 
of S&id siidable members for operating said con 
necting ne: ras, a driver disk provided with a lug, 
means. Cn said support for disconnecting said 
device, fx()ii said cornecting neans, a connector 
C?ailected to One of said slidable rihenbers and 
provided with a dog normally arranged in the 
p3.5h of rifverilent of said lug through a portion 
Of itS orbit, and arranged to be engaged and 
Ingved thereby to slide said members in one 
directica, and means for moving said members 
and Connector in the opposite direction. 

5. In agpai’atus of the class described, the conn 
bination with a stationary support having guides 
aid means for continuously feeding work relative 
to Said Support, of a reciprocatable head mounted 
in Said guides, members slidably mounted on said 
Support and head and connected for movement 
as a unit thereon, co-operating work-perform 
iing eleinents carried by said members, power 
means, mechanism normally disconnected from 
Said power lineans for reciprocating said head, 
naeans for connecting said mechanism to said 
power means, to Operate said head in co-ordi 
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nated relation to the movement of said members, 
co-acting devices, one carried by Said Support 
and the other connected to one of said slidable 
members, for cotrolling the operation of Said 
connecting means, a driven disk provided With 
a lug, a connector connected to one of Said slid 
able members and provided with a dog normally 
arranged in the path of moveinent of Said tug . 
through a portion of its orbit, and arranged to 
be engaged and moved thereby to slide Said inem 
bers in one direction, and means for moving Said 
members and connector in the Cpposite direc 
tion. 

6. An apparatus as claimed in claim 2, where 
in the disk comprises a member formed With art 
annular series of transverse openings and lugs 
removably maunted in certain or all of Said open 
ings. 

7. An apparatus as claiined in claim 2, where 
in the disk comprises a member formed with 
arcuate slots disposed in end to end reiation 
about its axis and one or more lugs are adjust 
ably mounted in each slot. 

8. An apparatus as clained in claim 2 where 
in the drive means for the disk consist Cf a roll 
engaging with and driven by the stock. 

9. An apparatus as claimed in claim 2 where 
in the drive-means for the disk consists of allined 
rolls engaging opposite sides of the Stock and 
driven thereby, one of said rolls being drivingly 
connected to said disk neans for operating the 
latter, and means for movably mounting One of 
said rolls, said mounting means including devices 
for effecting pressure of the adjacent roll against 
the stock. 

19. An apparatus as claimed in clairn 2 where 
in the drive means for the disk consists of a 
removable roll engaging with and driven by the 
stock and change gears between said roll and 
said disk for driving the latter. 

11. An apparatus as claimed in claim 2, where 
in the disk comprises a main section and a re 
movable annular section, said Sections being 
formed with related recesses forming a con 
tinuous circumferential slot, operating devices 
mounted in said slot and means for adjustably 
securing each device to the walls of said slot. 

12. In apparatus of the class des3ribed, the 
combination with a work-performing mechanism 
for forming apertures in continuously moving 
stock and power means normally disconnected 
from said mechanism, of release means between 
said rechanism and said power meains and capa 
ble of correcting said power means to Said 
mechanism, means, including an element rinov - 
able independently of the moving Stock, for Op 
erating said release means, separate mechanism. 
for severing the stock into sections, power means 
operable independently of said first mentioned 
power means and normally disconnected froii. 
said severing mechanism, release means between 
said severing mechanism and Said last mentioned 
power means and capable of connecting said 
power means to said severing mechanism, and 
means, including an element movable independ 
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ently of the moving stock, for operating the last 
mentioned release in eans. 

13. In apparatus of the class described, the 
combination. With neans for continuously feed 
ing work, cf nechanism for operating on the 
moving Work, power means normally discon 
nected from said mechanism, a rotatable mem 
ber provided with lugs, means for rotating said 
member, devices for connecting Said power 
means to said mechanism, one of said devices 
being arranged to be successively engaged and 
actuated by Said lugs, separate mechanism for 
severing the Work during overnent thereof, 
power means normally disconnected from said 
severing mechanism, a rotatable member pro 
Vided With lugs, neans for 'Otating the last 
mentioned ninenber, and devices for connecting 
said last nientioned power means to said sever 
ing mechanism, one of said devices being ar 
ranged to be successively engaged and actuated 
by the lugs Cn the last ninentioned rotatable 
member. 

14. The herein disciosed process, enploying 
a flying stamping element and a fiying Severing 
element, which process consists in Supplying sheet 
material and continuously feeding it relative to 
the stamping and severing elements, then in in 
termittently operating the flying stamping ele 
ment independently of the noving material to 
stamp therein openings Spaced longitudinally 
of the sheet material, and finally intermittently 
Operating the flying severing element independ 
ently of the moving material to sever the sheet 
material into Sections. 

15. In apparatus of the class described, the 
combination of mechanisin including a work 
p3rformiing eleinent for operating on continu 
ously moving stock and power means normally 
disconnected fronn Said mechanisin but arranged 
When released to impart a flying motion to said 
Work-performing element, release means between 
Said mechanism and said power means and capa 
ble of connecting said power means to said 
mechanism, and means, including an element 
movable independently of the moving stock for 
operating Said release means, 

16. In apparatus of the class described, the 
combination of mechanism including a Work 
performing element for operating on continu 
ously moving Stock and power means normaily 
disconnected from said mechanism but arranged 
When released to impart a flying motion to said 
Work-performing element, irelease means between 
Said mechanisin and said power means and capa 
ble of connecting said power means to said 
mechanism, means, including an operating ele 
rent connected to Said release in eans and an 
element movable independently of the moving 
Stock arranged to engage and move said operat 
ing element, for operating said release means, 
and a device arranged in the path of movement 
of said Operating element for disengaging it from 
said last mentioned element. 

CAR.L. M. YODER. 
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